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(57) The invention concerns a system for visualiza-
tion of a position indicator of a target anatomy. The
system comprising a processor configured to receive
an image from an image device, the image comprising
target anatomy information, process the received target
anatomy information using a neural network for predict-
ingat least oneposition indicator of apositionof the target
anatomy, generate a visual representation of the position
indicator of the target anatomy based on the analysis of
the neural network, wherein the visual representation is
visualized on a display, wherein the visual representation
indicates by the position indicator whether the target
anatomy is in an optimal position suitable for a medical
imaging process. The invention further concerns ameth-
od for generating a visual representation of a position
indicator of a target anatomy.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of
medical imaging. In particular, the invention relates to
the field of visualization of a position indicator of a target
anatomy during an X-ray imaging and/or fluoroscopy
imaging, and to a method for generating a visual repre-
sentation of a position indicator of a target anatomy.

BACKGROUND OF THE INVENTION

[0002] During medical imaging a key element for ob-
taining clinical valuable medical images is the correct
patient positioning. Depending on the projection, the
correct patient positioning requires a lot of experience.
The quality of the patient positioning is judged based on a
medical image received from a target anatomy. In the
daily clinical praxis, the patient is positioned based on the
experience of theX-ray device/systemuser. Themedical
personnel usually judges the medical image on respec-
tive positions of bones or other anatomical elements
indicating a position of the target anatomy. Especially
for orthopedic images, this may result in retakes and
accordingly in additional radiation for the patient because
the target anatomy is not placed ideally.

SUMMARY OF THE INVENTION

[0003] There may therefore be a need for a system for
allowing a user to position a target anatomy, wherein the
position should correspond to a correct patient position-
ing for a good quality medical imaging.
[0004] An object of the invention is to provide a system
that allows a user of a medical imaging device/system to
position a target anatomy correctly, in particular a system
which visualizes the actual position of the target anatomy
to a user.
[0005] The object of the present invention is solved by
the subject matter of the independent claims where
further embodiments are incorporated in the dependent
claims. It is understood that the following aspect of the
invention equally applies to the method, the medical
system (for example X-ray system), to the computer
program element and to the computer readablemedium.
Accordingly, any feature, function, step and/or element
described in the following with reference to one aspect of
thepresent disclosureequally applies toanyotheraspect
of the present disclosure.
[0006] According to a first aspect of the invention a
system for visualization of a position indicator of a target
anatomy is provided. The system comprises a processor
configured to receive an image froman imagedevice, the
image comprising target anatomy information, and to
process the received target anatomy information using
a neural network for predicting at least one position
indicator of a position of the target anatomy. The proces-

sor is further configured to generate a visual representa-
tion of the position indicator of the target anatomy based
on the analysis of the neural network, wherein the visual
representation is visualized on a display, wherein the
visual representation indicates by the position indicator
whether the target anatomy is in a suitable position for a
medical imaging process.
[0007] In the context of the present invention, the term
"visualization" may be understood to describe an optical
illustration or presentation, of a position indicator. The
visualization may be displayed on any device which is
able to indicate, illustrate to a user in a visual or optical
form the position indicator of any target anatomy. For
example, the visualization may be performed in an inter-
face of a computer, or a medical imaging device itself.
[0008] In the context of the present invention, the term
"position indicator" may be understood to describe a
mark, characteristic, and/or sign which is configured to
present, in particular visually, a position of a target anat-
omy toauser. In particular, the indicator is configuredand
designed such that a position relevant for taking a med-
ical image is indicated.
[0009] In the context of the present invention, the term
"target anatomy" may be understood to describe an
anatomy which should be examined using a medical
imaging device, for example such as an X-ray device,
and/or fluoroscopy device. The target anatomy may be
any part of a body of a patient which will be examined by
themedical imagedevice. In particular, the inventionmay
focus on joint imageswhere it is often very challenging to
assess the correction action on how to improve the
positioning, but the invention may not be limited to joint
imaging.
[0010] In the context of the present invention, the term
"optimal position" may be understood to describe a posi-
tion which is suitable for a medical imaging process.
When the optimal position is obtained, the target anat-
omy must not be repositioned, which reduces retakes of
medical images and improves the quality of the taken
medical image. Accordingly, with the correct position the
quality of the medical image taken from the correctly
positioned target anatomy is improved.
[0011] The invention, as described herein, allows to
obtain clinical valuable medical images, for instance
valuable X-ray radiographs. A key element is the correct
positioning of the patient, in particular of a body part, the
target anatomy, of the patient. The correct positioning
may depend on the projection and requires a lot of
experience by the radiographer. A retrospective position-
ing visualization and a prospective positioning visualiza-
tion is proposed. Accordingly, the invention as described
with the variety of embodiments herein enables a correct
positioning of a target anatomy before taking (prospec-
tive) or after taking (retrospective) a medical image.
Accordingly, a user may improve the patient positioning
even before taking a medical image. Further, this visua-
lization is easily understandable, because the position
indicators and their ideal relative location are a well-
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known feature in the clinical practice for judging patient
positioning.
[0012] According to an exemplary embodiment of the
invention, the position indicator of the target anatomy
may be a position indicative set of bone contours. In
particular, the position indicator may comprise two or
more bone contours of the target anatomy. The bone
contours may commonly occur in pairs, hence it is ad-
vantageous to use at least two bone contours for judging
the position quality of a target anatomy. The bone con-
toursmaybepairsof respectivebonecontours,whichare
well-known features in the clinical practice for judging
positionsof a target anatomy, suchasa joint, or condyles.
On the other hand, the position indicator may comprise
more than two bone contours, hence the position indi-
cator may not be limited to at least two bone contours, or
to a pair of bone contours. The respective amount of the
bonecontoursused for theposition indicatormaydepend
on the target anatomy to be examined.
[0013] According to an exemplary embodiment of the
invention, the position indicative bone contour may be at
least one contour of a condyle, or a contour of a joint
space. For example, for a lateral knee projection it is
important that the lateral and medial condyles overlap
well, while for an ankle anterior-posterior projection the
medial and lateral joint space should be clearly visible.
The bone contours may be for example a contour of the
lateral/medial articulated surface of the talus for the tibia
and/or a contour of condyles such as femur condyles and
humerus condyles which may be often used in clinical
practice to reposition a patient. Other examples of such
bone contours are the contours of both sides of a joint
spacepresent in lateral and anterior posterior projections
of the knee, ankleor elbow.Thebonecontoursmayoccur
in pairs, and from this pair of bone contours theposition of
the target anatomy can be derived. The list of the above
mentioned contours is not limiting, other position indica-
tors may also be used.
[0014] According to an exemplary embodiment of the
invention, the visual representation may comprise the
displaying of the position indicator of the target anatomy
overlaid over a background image of the target anatomy,
wherein the background image is at least a live repre-
sentation of the target anatomy. Hence, with the overlay
over thebackground image, thepositioning indicatormay
beassociatedwith the respective targetanatomy,and the
user can clearly derive from this overlaid visualization
whether the position of the target anatomy is correct. The
live representation may be received from the image
device. The image device may be part of the system
for visualization or may be an external part. At least
the image device may be in communication with the
system for visualization for providing image data of the
imagedevice to the system, in particular to theprocessor.
Accordingly, the imagedevice is configured toprovide the
image informationwith respect to the target anatomy and
the background image. Differently speaking, from the
information received from the image device the system,

in particular the processor, is configured to derive infor-
mation with respect to the target anatomy and/or the
background image for using this information for the vi-
sualization of the position indicator. The live representa-
tionof the target anatomymaybeany illustration, suitable
to visually indicate the target anatomy to a user.
[0015] According to an exemplary embodiment of the
invention, the background imagemay be at least one of a
live image of the target anatomy, a live depth image of the
target anatomy, or a live schematic image of the target
anatomy. Depending on the used technology for the
image device, the background image may be displaye-
d/illustrated as one of the above mentioned images. In
particular, the image device may be a multidimensional
image device configured to generate at least one of a 2D,
or 3D image. For instance, a depth image may be gen-
erated using a depth image device configured to take a
depth image,or adepth imagemapof the target anatomy.
This image could be presented to the user via the visua-
lization as background image. Another example may be
the direct live image taken by a video camera as the
image device, wherein a video of the target anatomy, for
instance a video showing a knee of the patient, is used as
the background image. A schematic image of the target
anatomy may be an image wherein a silhouette of the
target anatomy is illustrated, which schematically shows
the (outer) shapeof the target anatomy.Whenusinga live
image, the user may be able to move the target anatomy
until the correct (ideal) position of the target anatomy is
achievedsuch thatamedical imagehavingagoodquality
could be generated.
[0016] According to an exemplary embodiment of the
invention, the neural network may be trained using data
sets consisting of X-ray images of the target anatomy,
depth images of the target anatomy, RGB images of the
target anatomy. In the images used for training the neural
network the relevant contours indicating a position of the
target anatomy may be annotated, wherein the anno-
tated position is at least one of a correct aligned position
suitable formedical imaging and/or amisaligned position
of the target anatomy. The neural network is trained with
thehereinmentioned information for being able to predict
the relevant position indicator, for example the relevant
pairs of bone contours. The neural network may be a
trained deep neural network, wherein the invention may
not be limited to this kind of neural network. The annota-
tion of the relevant position indicators is carried out by
persons with the necessary medical expertise. The an-
notated training data may comprise for example X-ray
images and depth images or RGB images, wherein the
bone contours are annotated in the X-ray images. This
information is transferred to the depth and/or RGB
images and the network is trained to predict the position
of the contours based on the depth or RGB images. If a
quality measure should be indicated by the system, the
training data for the neural networkmay also compriseX-
ray images, depth images and/or RGB images (one or
more of each, or a combination thereof) in which the
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quality is annotated. Further, the trained neural network
may be used in the system for visualization, to predict the
position indicator, for instance the pairs of bone contours,
on an image. The image may be a live stream of depth
and/or RGB images.
[0017] According to an exemplary embodiment of the
invention, the visual representation of the position indi-
cator may comprise different line types for different posi-
tions. The different line typesmay be a continuous line, a
dashed line, and/or a dotted line or any combinations
thereof. Each position indicator may be indicated with a
different line type, when the visualization for instance
displays different position indicators. On the other hand,
when the position indicator may comprise at least two
bone contours, each bone contour may be indicated with
a different line type to distinguish between these different
bone contours in the visualization. For example, the line
type may indicate the lateral and/or medial condyles. In
the Figures the illustration of different line types with
respect to the position indicators will be described in
more detail.
[0018] This visualization may also allow to assess the
rotation direction how to improve the patient positioning
by indicating for example the laterality of the bone con-
tour. From the relative position of the bone contours,
wherein each are indicated by a different line type, the
user can derive how to correct the position of the target
anatomy by rotation. More details are described with
Figure 5.
[0019] According to an additional embodiment of the
invention, a quality of the positionmay be indicated in the
visual representation with different colors. For instance,
for indicating a good quality, which means an ideal,
correct position of the target anatomy the position indi-
cators comprise thecolor green.On theother hand,when
indicating a not-ideal quality orange may be chosen as
color indicator, or for a bad quality a red color.
[0020] According to an exemplary embodiment of the
invention, the visual representationmay further comprise
a guiding element configured for guiding the user to the
correct position of the target anatomy suitable for a
medical imaging process. For instance, the guiding ele-
ment may be at least one arrow, or more arrows for
indicating a direction of movement. The direction of
movement indicated may be the direction into which
the target anatomy may be moved for being aligned/po-
sitioned in the ideal position. Hence, the guiding element
may be used to improve the visualization of a corrective
action for the user.
[0021] According to an exemplary embodiment of the
invention, when the position indicator may show that the
target anatomy is not in the optimal position, the proces-
sor may be further configured to indicate to a user by the
guiding element how to align the target anatomy. The
processor may be configured to compare the imaged
position with the ideal position of the target anatomy
and based on this comparison result may calculate a
correction movement for reaching the ideal position.

[0022] According to an exemplary embodiment of the
invention, when the position indicator shows that the
target anatomy is not in the optimal position, the proces-
sor is further configured to indicate with the position
indicator that a system geometry of the medical imaging
system is not correctly adjusted.
[0023] The processor may be in communication with
the respective medical imaging system, and the visuali-
zation may indicate using the position indicator whether
the position of the target anatomy has to be adapted or
whether the system geometry, for example the tube
angulation of an X-ray device, is not correct. The tube
angulation, which should be corrected, may be derived
by the respective position indicator. For example, when
the position indicator may be at least two bone contours
and they are spaced apart from each other the user may
derive that the tube angulation needs to be corrected.
[0024] According to an exemplary embodiment of the
invention, the guiding element may be at least one of a
visual guiding element displayed on the display, or an
acoustic guiding element. The guiding element may be a
visual guiding element presentedwith the visualization of
the position indicator on the background image. Addi-
tionally or alternatively the guiding element may be an
acoustic guiding element. Different guiding elements
may be applicable which allow a guiding of the user.
[0025] According to an exemplary embodiment of the
invention, the system may further comprise an interface
configured to allow a user to adjust the displaying of the
visual representation of the target anatomy.The interface
may be part of the system for visualization or it may be an
external part. For instance, the system for visualization
may use a processor which is in communication with a
computer, or computer network, wherein the interface is
part of this computer, computer network. Further, the
interface may be a part of the medical imaging device
with which the system for visualization is in communica-
tion.
[0026] According to an exemplary embodiment of the
invention, the systemmay be further configured to adapt
the visual representation when an alignment/position of
the target anatomy is changed, wherein the position
indicator is adapted to the change of the alignment of
the target anatomy. In particular, when the background
imageof the visualization is a live viewor live imageof the
target anatomy the movement of the target anatomy can
be directly displayed/illustrated. The system for visuali-
zation is configured to adapt the position indicator during
the movement of the target anatomy depending on the
live image/view received from the image device. For
instance, the processor may use the trained neural net-
work to adapt the position indicator to the live view/image
of the target anatomy.
[0027] According to an exemplary embodiment of the
invention, the background imagemay be at least one of a
medical image of the target anatomy, aRGB image of the
target anatomy, a depth image of the target anatomy, or a
schematic image of the target anatomy, received prior to
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the generation of the visual representation, wherein the
visual representation is overlaid over the background
image of the target anatomy for indicating by the position
indicator whether the imaged target anatomy is in the
optimal position.
[0028] With the visualization of themedical image as a
background image, the system may be able to retro-
spectively visualize the position of the target anatomy.
The user may derive from the visualization whether the
position is correct and may correct the position, which
means repositioning of the target anatomy, for perform-
ing a retake of the medical image. For instance, a pair of
bone contours may be shown on an X-ray image and the
user may be guided for repositioning to performing a
retake. In the retrospective case, the background image
may bemost probably the X-ray image or an RGB, depth
or schematic image from thepoint in timeof theexposure.
[0029] According to a second aspect of the present
invention, a method for generating a visual representa-
tion of a position indicator of a target anatomy is provided.
The method comprising the steps of: receiving target
anatomy information from an image device, wherein
the image device receives an image of the target anat-
omy, processing the received target anatomy information
using a neural network for predicting at least one position
indicator of the target anatomy, generating a visual re-
presentation of the position indicator of the target anat-
omy based on an analysis of the neural network, display-
ing the visual representation on a display, indicating by
the position indicator whether the position of the target
anatomy is suitable for a medical imaging process.
[0030] The method may be further configured to per-
form/carry out steps representing the functions as de-
scribed with the embodiments of the system for visuali-
zation.
[0031] According to a third aspect of the present in-
vention a computer program product is provided. A com-
puter programproduct or a computer programelement is
provided that is characterized by being adapted to exe-
cute the method steps of the method according to one of
the preceding embodiments, on an appropriate system.
The computer program product may comprise instruc-
tions, which, when the program is executed by a com-
puter, cause the computer to carry out the method of any
of the embodiments as described herein above. The
computer program element might therefore be stored
on a computer unit, which might also be part of an
embodiment of the present invention. This computing
unit may be adapted to perform or induce a performing
of the steps of themethod described above. The comput-
ingunit canbeadapted tooperate automatically and/or to
execute theorders of a user. A computer programmaybe
loaded into a working memory of a data processor. The
data processor may thus be equipped to carry out the
method of the invention. This exemplary embodiment of
the invention covers both, a computer program that right
from the beginning uses the invention and a computer
program that by means of an update turns an existing

program into a program that uses the invention. Further
on, the computer program element might be able to
provide all necessary steps to fulfill the procedure of
an exemplary embodiment of the method as described
above.
[0032] According to a further aspect of the invention a
medical imaging system is provided,wherein themedical
imaging system comprises the system for visualization
according to any of the embodiments as described here-
in. Themedical imaging systemmay be an X-ray system
and/or a Fluoroscopy system. Amedical imaging system
equipped with the system as described with the various
embodiments herein is capable of indicating, or visualiz-
ing toauser thecorrectpositionof the target anatomyand
may prevent a retake due to non-correct position of the
target anatomy. Further the image quality is increased
due to the correct position of the target anatomy.
[0033] According to a further aspect of the present
invention, a computer readable medium, such as a
CD-ROM, is presented wherein the computer readable
medium has a computer program element stored on it
which computer program element is described by the
preceding section. A computer program may be stored
and/ or distributed on a suitable medium, such as an
optical storagemedium or a solid-statemedium supplied
together with or as part of other hardware, but may also
be distributed in other forms, such as via the internet or
other wired or wireless telecommunication systems.
However, the computer program may also be presented
over a network like the World Wide Web and can be
downloaded into theworkingmemoryof a dataprocessor
from such a network. The computer-readable medium
may comprise instructions which, when executed by a
computer, cause the computer to carry out themethod of
any one of the embodiments as described herein.
[0034] It has to be noted that embodiments of the
inventionaredescribedwith reference todifferent subject
matters. In particular, some embodiments are described
with reference to method type claims whereas other
embodiments are described with reference to the sys-
tem/device type claims. However, a person skilled in the
art will gather from the above and the following descrip-
tion that, unless otherwise notified, in addition to any
combination of features belonging to one type of subject
matter also any combination between features relating to
different subject matters is considered to be disclosed
with this application. However, all features can be com-
bined providing synergetic effects that are more than the
simple summation of the features.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment but to which
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the invention is not limited.

Fig 1 illustrates a visualization of a position indicator
according to an embodiment of the invention.
Fig. 2 illustrates another visualization of a position
indicator according to an embodiment of the inven-
tion.
Fig. 3 illustrates another visualization of a position
indicator according to an embodiment of the inven-
tion.
Fig. 4 illustrates further visualizations of a position
indicator according to an embodiment of the inven-
tion.
Fig. 5 illustrates a comparison of same kind of vi-
sualization of different positions according to an
embodiment of the invention.
Fig. 6 illustrates a flow diagram illustrating different
steps carried out by a system for visualization of a
position indicator according to an embodiment of the
invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0036] Fig 1 illustrates a visualization 105 of a position
indicator 109 according to an embodiment of the inven-
tion. The visualization 105may be displayed on a display
or on an interface (not illustrated). In Fig.1 the visualiza-
tion comprises abackground image108,which is a depth
image of the target anatomy, wherein the different depths
of the image (wherein a real depth information is a con-
tinuous information not a discrete as illustrated here in
Fig. 1) are schematically illustrated with different hatch-
ings. The background image may also be a live view/-
image, for example a live depth image, live schematic
image,a liveRGB imageof the target anatomy. Illustrated
are at least twoposition indicators 109 aand109b,which
indicate a bone contour pair highlighting the displace-
ment between the upper lateral and medial talus con-
tours. Different line types are used for differentiating
between the different contours belonging to the position
indicator. In this case, the line type are used to distinguish
between the upper lateral andmedial talus contours. The
dashed line position indicator 109b illustrates the lateral
articulated surface of the talus contour and the contin-
uous line position indicator 109a illustrates the medial
articulatedsurfaceof the talus contour.As the linesdonot
overlap, the user can conclude from the visualization that
the position of the target anatomy is not set properly and
needs a correction. Accordingly, the user of the system
for visualization can easily observe before taking the
medical image that the patient positioning is not ideal.
The user may now reposition the patient until the con-
dyles overlap sufficiently, which is achieved if almost a
single condyle contour is visible. For instance the posi-
tioning quality may be indicated to the user by switching
froma red or orange color, if positionedwrong, to a green
color, if positioned correctly.
[0037] Fig. 2 illustrates another visualization 105 of a

position indicator according to an embodiment of the
invention. In both Fig. 2a and Fig. 2b the target anatomy
is an ankle of a foot. The visualization 105 comprises at
least two position indicators 109 a, b indicating the bone
contours of talus condyles, similar to the position indica-
tors shown in Fig. 1. The background image 108 differs
from the background image of Fig. 1. In Fig. 2 the back-
ground image 108 is a schematic of the foot, showing the
outline of the foot. In Fig. 2 the position indicators 109
visualizes a not correct positioned feet, as the position
indicators 109 a and b do not overlap, i.e. do not lay over
each other for forming a single bone contour. In compar-
ison thereto, the correct, ideal, position of the target
anatomy is illustrated in the visualization of Fig. 2b.
The correct position as illustrated in Fig. 2b may be
achieved after a reposition performed by a user. Further,
Fig. 2 illustrates aguidingelement 210,which is anarrow,
which indicates visually to a user that the target anatomy
has to be repositioned. For instance, the arrow 210 may
indicate the direction into which the foot has to be rotated
for a correct position, in the case shown inFig. 2 thearrow
has to point upward or downward.
[0038] Fig. 3 illustrates another visualization 105 of a
position indicator 109 according to an embodiment of the
invention. The visualization comprises an X-ray image
311 and at least two position indicators 109a, b. The
position indicator 109 comprises two bone contours of
the lateral/medial articulated surface of the talus for the
tibia 109a, b. Further, Fig. 3 illustrates a retrospective
visualization 105 of a bone contour pair 109a, b high-
lighting the displacement between the talus condyles
which is highly indicative for the quality of the patient
positioning.Asa retrospectivevisualization105 theX-ray
image is received before the position indicator 109 is
calculated by the processor using the neural network. In
this example a color may be used to indicate the quality
while the line type visualizes the lateral 109b and medial
condyles 109a.
[0039] Fig. 4 illustrates further visualizations 105 of a
position indicator 109 according to an embodiment of the
invention. The target anatomy in Fig. 4 is an anterior
posterior ankle projection. As position indicator 109 pose
indicative bone contours surrounding the ankle joint
space are used. On the left side, Fig. 4 a), a retrospective
visualization of the bone contours is shown. This means
the background image 108 is anX-ray image of the target
anatomy, the ankle. The right side, Fig. 4 b), shows a
prospective visualization 105 based on a schematic im-
age as background image 108 of the ankle contours and
the live overlay of the predicted pose indicative contours
414, 412, 413. The 412 illustrates a fibula contour, the
413 illustrates a posterior contour of the articulated sur-
face of the talus for the tibia, and the 414 illustrates an
anterior contour of the articulated surface of the talus for
the tibia. Hence as shown in Fig. 4 also more than two
bone contours may be used to display the position of the
target anatomy, such that the position indicator may
comprise a plurality of bone contours.
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[0040] Fig. 5 illustrates a comparison of visualizations
105 of position indicators for different positions of a target
anatomy according to an embodiment of the invention.
The twocontoursshownarepart of oneposition indicator.
In all Fig. 5 a) to f) the dashed line type indicates the
contour of the lateral articulated surface of the talus for
the tibia and the continuous line indicates the contour of
the medial articulated surface of the talus for the tibia.
Based on the displayed contours the user can correct the
position by an appropriate repositioning. In practice, the
positioningwould be improved by leg rotation (5b and 5c)
or by changing the tube angulation (5e and 5f). Fig. 5 a)
and d) illustrate a perfect position, wherein no position
error exists. In particular, a shift of the position indicators,
which in Fig. 5 is indicated by the continuous line and the
dashed line, the contour of the condyles illustrates the
rotation, the movement of the target anatomy and the
change, hence the adaption, of the position indicator to
the movement. Fig 5 a) to c) illustrate a shift of the
contours due to leg rotation. This means if the leg is
rotated the bone contours may cross each other. On
theother hand,when the bonecontours are spacedapart
from each other, hence are not crossing each other, a
correction of the tube angulation may be necessary. Fig.
5 d) to f) illustrate a shift of the contours due to tube
angulation. Hence, a change of the tube angulation may
result therein that the bone contours diverge from each
other. Also a combination of the correction of the position
of the target anatomy by rotation and by the correction of
the tube angulation may be possible.
[0041] Fig. 6 illustrates a flow diagram illustrating dif-
ferent steps carried out by a system 100 for visualization
of a position indicator 109 according to an embodiment of
the invention. The system 100 for visualization of a
position indicator 109 of a target anatomy comprises a
processor 102 configured to receive an image 103, or
image information, from an image device 101, the image
comprising target anatomy information, to process the
received target anatomy information using a neural net-
work 104 for predicting at least one position indicator 109
of a position of the target anatomy. The processor is
further configured to generate a visual representation
105 of the position indicator 109 of the target anatomy
based on the analysis of the neural network 104, wherein
the visual representation 105 is visualized on a display
106. The visual representation 105 indicates by the posi-
tion indicator 109 whether the target anatomy is in an
optimal position for a medical imaging process. A user
107 may interact with the system 100. For instance, a
guiding element generated from the system 100, in par-
ticular from the processor 102,may guide the user 107 to
the correct position of the target anatomy suitable for a
medical imaging process. The display 106, or any other
interface, is configured to allow the user 107 to adjust the
displayingof thevisual representationon thedisplay.Non
limiting examples for the adjustment by the user are
adjusting colors for different quality levels, adjusting lim-
its to separate the different quality levels, adjusting the

line type and thickness of lines, adjusting the background
image type (RGB, depth, or schematic). The system
described with Fig. 6 is able to carry out a method for
generating a visual representation 105 of a position in-
dicator of a target anatomy. The method comprising the
steps of: receiving target anatomy information 103 from
an image device 101, wherein the image device 101
generates an image of the target anatomy. The step of
generating the image of the target anatomy may be
understood, to describe that the image device may re-
ceive the image from a (RGB, depth) camera and/or and
generates the image from the respective camera. On the
other hand the image device itself may be the camera,
wherein additional image processing components may
be added. The method further comprises the steps of
processing 102 the received target anatomy information
using a neural network 104 for predicting at least one
position indicator 109 of the target anatomy, generating a
visual representation 105 of the position indicator 109 of
the target anatomy based on an analysis of the neural
network 104, displaying the visual representation 105 on
a display 106, and indicating by the position indicator 109
whether thepositionof the target anatomy is suitable for a
medical imaging process.
[0042] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be consid-
ered illustrative or exemplary and not restrictive. The
invention is not limited to the disclosed embodiments.
Other variations to the disclosed embodiments can be
understood and effected by those skilled in the art in
practicing a claimed invention, from a study of the draw-
ings, the disclosure, and the dependent claims.
[0043] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" or "an" doesnot excludeaplurality. A single processor
or other unit may fulfill the functions of several items re-
cited in the claims. The mere fact that certain measures
are re-cited in mutually different dependent claims does
not indicate that a combination of thesemeasures cannot
be used to advantage. Any reference signs in the claims
should not be construed as limiting the scope.

LIST OF REFERENCE SIGNS:

[0044]

100 system
101 image device
102 processor
103 image data
104 neural network
105 visualization
106 display
107 user
108 background image
109 a, b position indicator
210 guiding element
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310, 311 X-ray image
412 fibula contour
413 posterior contour of the articulated surface

of the talus for the tibia
414 anterior contour of the articulated surface of

the talus for the tibia

Claims

1. A system for visualization of a position indicator of a
target anatomy, comprising

a processor configured to
receive an image from an image device, the
image comprising target anatomy information,
process the received target anatomy informa-
tion using a neural network for predicting at least
one position indicator of a position of the target
anatomy,
generate a visual representation of the position
indicator of the target anatomy based on the
analysis of the neural network, wherein the vi-
sual representation is visualized on a display,
wherein the visual representation indicates by
the position indicator whether the target anat-
omy is in an optimal position suitable for a med-
ical imaging process.

2. The system according to claim 1,
wherein the position indicator of the target anatomy
is a position indicative set of bone contours, in parti-
cular the position indicator comprises two or more
bone contours of the target anatomy.

3. The system according to claim 2,
wherein the position indicative bone contour is at
least one of a contour of condyle, or a contour of a
joint space.

4. The system according to any of the preceding
claims,

wherein the visual representation comprises the
displaying of the position indicator of the target
anatomy overlaid over a background image of
the target anatomy,
wherein the background image is at least a live
representation of the target anatomy.

5. The system according to claim 4,
wherein thebackground image isat least oneof a live
imageof the target anatomy,a livedepth imageof the
target anatomy, or a live schematic image of the
target anatomy.

6. The system according to any of the preceding
claims,

wherein the neural network is trained using data
sets consisting of X-ray images of the target
anatomy, depth images of the target anatomy,
and/or RGB images of the target anatomy,
wherein in the images used for training the neur-
al network the relevant bone contours indicating
a position of the target anatomy are annotated,
wherein the annotated position is at least one of
a correct aligned position suitable for medical
imaging and/or a misaligned position of the tar-
get anatomy.

7. The systemaccording to any of the preceding claims
2 to 6,

wherein the visual representation of the position
indicator comprises different line types for dif-
ferent bone contours,
wherein a quality of the position is indicated in
the visual representation with different colors.

8. The system according to any of the preceding
claims,
wherein the visual representation further comprises
a guiding element configured for guiding the user to
the correct position of the target anatomy suitable for
a medical image process.

9. The system according to any of the preceding
claims,
wherein when the position indicator shows that the
target anatomy is not in the optimal position, the
processor is further configured to indicate with the
position indicator that a system geometry of the
medical imaging system is not correctly adjusted.

10. The systemaccording to any of the preceding claims
8 or 9,
wherein theguidingelement is at least oneof a visual
guiding element displayed on the display, or an
acoustic guiding element.

11. The system according to any of the preceding
claims, the system further comprising
an interface configured to allow a user to adjust the
displaying of the visual representation of the target
anatomy.

12. The system according to any of the preceding
claims,

wherein the system is further configured to
adapt the visual representation when an align-
ment of target anatomy is changed,
wherein the position indicator is adapted to the
change of the alignment of the target anatomy.

13. The system according to any of the preceding
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claims,

wherein the background image is at least one of
a medical image of the target anatomy, a RGB
image of the target anatomy, a depth image of
the target anatomy, or a schematic image of the
target anatomy received prior to the generation
of the visual representation,
wherein the visual representation is overlaid
over the background image of the target anat-
omy for indicating by the position indicator
whether the imaged target anatomy is in the
optimal position.

14. Amethod for generating a visual representation of a
position indicator of a target anatomy, the method
comprising the steps of:

receiving target anatomy information from an
image device, wherein the image device gen-
erates an image of the target anatomy,
processing the received target anatomy infor-
mation using a neural network for predicting at
least one position indicator of the target anat-
omy,
generating a visual representation of the posi-
tion indicator of the target anatomy based on an
analysis of the neural network,
displaying thevisual representationonadisplay,
indicating by the position indicator whether the
position of the target anatomy is suitable for a
medical imaging process.

15. Computer program product comprising instructions,
which when the program product is executed by a
computer to cause the computer to carry out the
method according to claim 14.
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